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(54) APPARATUS FOR SURGIACL OPERATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the influence of displacement o 
the affected area on surgical operation. 
SOLUTION: The apparatus comprises a sensor 108 for 
electrocardiographic measurement to detect the change of nervous 
potential promoting the heartbeat, a sensor 109 for phonocardiographic 
measurement to detect the heat sound, a sensor 110 for 
mechanocardiographic measurement to detect the heat sound, a sensor 
116 detecting respiration for detection of respiring movement, an .-. 
operation inputting instrument 101 that inputs the surgical operation of 
the use, a control command creating device 102 that creates a control 
command based on the input operating information, a diseased-tissue- 
operating device 104 that carries out surgical operation of the affected 
area according to the control command; a synchronous-signal generator 
106 that identifies the dynamics of the tissue to be treated based on 
information of measurement from deices 1 04, 1 08-1 1 0, and 1 1 6 and 
generates a signal controlling the operation inputting device and the 
diseasedHiissue manipulating device during beat of the treated area, and 
an integrated information proposing device 107 that integrates and 
proposes measured information from diseased tissue measuring device 
104, affected area operating device 103, and other measuring devices. 
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(57) [££)] ' 

[SIS] ^tff»f^oBS^maas»< r t 

:««i»6tll(»fr«rftj«1-*«»»*4rit»l02i:, ST 
t » AtttUfcltMijM 1 «fEttaSBl08~ii6 % .. H6d> b 

a^t+ziy^jio4 fc a«siijttik^«io3^ i uwia*«-.a» 

, *»6.©tf«lflWI*:lt'fr'U«*i-6«*flr«»*IH07 £ 
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mZft o AtWMHkf^ft t . jS KTIWB 

.•^ai4, ^tfcWiBiwiiis*K:iiwara»«*ic*-3< . 

So 

2] fitjf2ft$!l^&l4, ^BW>tt»Srffiir»g 

&m ^x v ^ 5 rati, asMa»*fl^«# 

5 1> O ^ 5 r i: Sr#» t r.5 »#« 1 .* fc 14 2 KB* 

Sr4Wii*5»**2Xtt31B««j^lHSfli. 

l5MB©IMBfcIMH : ' 
[0 0 0 1] 

[0 0 0 2] 



[0 0 0 3] 

M«U 5 fc1-.5IMI] - 2 9 9 

3 6 3-g^«M*<oa«f4, #*©KfcUlMfc««S 

7-f (DSA)4ifi*!Wffl-C#fc..L*»L4a»b'63:3- 

' HI fe JVC V ^5 fc * * ' #1* 'L OKft rt> & ©»*# T- 
f 5fcl4Pfie>&34>ofc. Sfc'xfcfc*?!)^ t 

[0004] &m • jt»#otiiMi*i4, sat- 

•«v^«^tttb*TtB*4t©-^lfife''ixTV^. 4.9 

rat, »-§-|l4oTI4ttK^Jf$x5fe*!)OfeA^AX 
<C?»t#Ji UTi«ro*&«iS:-«FWlc*5^t L < 14 

«*fcttTS*».*fciaae*>*»5B*|Bfe*1lfii*< L 

i»o§Bill«r/h$ < USl$raT*WS:i-5 
mIIS#^¥8 - 2 9 9 3 6 Z^r'&tmmO 
&mteklc%btiZ> 4 9 .4mF0Ro{Ka*^£ < -f 
■litf^K3J:tna«l!:Hi-5i»IHtt*1lftfi<4 9 _. flf " 
^CDQO L (quality of life) t>^aiCf6)±-fi w t & 

[0 0 0 5] *B0^(4±!B©4 9 IC«*T& 
[0 0 0 6 ] 

ictt; .f&**f*l»gas»'^TV^5£:#lirt:. SKBSfl- 



TT I7H -T i J UUUt«tO 



ofSf, v*o»#&±to5*vHfflfeftfrh.tffte>fcv\ . 

v ^ol # v * &± 4 *»*r» o fc ■ • ' • 

ftli<fcK . . . 
[0 0 0 7] #38WI4, ±OWt:«riW-5fci5>lC, A 

*t? i tic J: 9 ftfflBltfll^ftolb^«rA£i-5tjlf^ 
1t«Sr4«, ffi#t5^**-7-ATfc5&^A*/¥ 

5»MW«*tr4j«LTU*1-"6MWI*ij**ftfc, A: 

w*hi#i;:«-3 < *o»s:(* in Lxinasscim^^a ;■ 
owtwu. t^mzmMt^m^ . '.f&aata 

[0 0 0 8] mtmm^&t lth, <?Hw>tt«ifefii-' 
a t , 'pf ^ pf aw-a^a t .» 

ffi^U &*ttM^ai±&»tt»0#*2&JflMR«:, W&. 
[0 0 0 9] ft^A^^att, IfcfHf »!l*ftS*LTOTE 

[ooio] ttCIHWMf £A^ft». tMBjMWIMfc' ■ 



fM^#a©»#©m&#B§rJ-a 1 1 tic, A»*ut 

[0011] ttEH8lflr4HB£^&tt, *»iBJt 

» wis si.wttoi # Ktst i ■* & yijwiwt * 
tfan*a*»6*e>itsi«HR»©«**ww«i:*»e». 

Si-S J: 5 fcflMET5. 
[0012] l*»5!liB«Ht«l«ra^1-iftSiJia««-JW#' 
atLTIi, MR I SI, M«P- 
X«CT£«ft.£©A»0««ttr««:tt' 

[001 3 ] Sfc; A^tUtttf^aic. »*A»i:"o 

nt^^tOffl^RV^riaffJBI^awai^iSriiife'i LT 
'.SE-&a*i:5«E^aii^aSrR»t-Cti'vv 

• [o o i 4] .s^im^^an, '{H^ij&^&s^a** 

: ;^±{w»^§•fr^dt^a3^»fem*.sl^s{^■9■^J:S'3v^T#»'. 

^v^TW»'»*'4**a*s4]«LifelW»flj'frlci6flei-5 
«t 5 (Clfi^-rs. ft*3*)^A^^»jv^TVN2,S#(cf4^ 

A*¥a«:iw»JS*flfefi£*a*»e)Oflr*fcj:oT»««i 

[0015] 

l&Wvni&to&Ml UT, BHii«:ajaUT*»W©j| 
^a-efc6<>^ffiH-fe>'iH09fc, i^D<¥'fS^gft5 

• A«l 1 lO<?B©tt»«ratB1 _ 5'MIW-a!l#a-Cfe5 



*4«iJi06ai;«-g-flWMi*gi07k:S5aSixfcASffl«- . 
^£/£&102i , 0J»*g«fr4lS«|JlO2lC«a$ix*:»^A.'. - - 

[0016] SfeBto^tt***]!!^ 9 i 9 Stb 

ftflMi • flr**r«i-^ #K^i»ii2tt*ajiiaaaftf^si ' 

03*>'e>A»^O#t*»»t» fc»113tt»tta»SM£gl03 . 

'$*ufc«*fc*-f.. 
".. [0 0 17] ^mtta*^108ttA#O4?«{£'©«F'M'' - 

*Uli-'5. 4*tt*-te ^f-il0li±lc.Si#^'L^ttib1- . 
/^to^««ttMfe*mi-5..if»W-*-k>*ii6ttft- \ 
#<Bii?ft<OJ«JB«:fcai-f S. /j:*3. «ltt«-fe^1MiO . 
"tJ:ft*.T, 4iiE*tmiL-T*ftflr*i LTffl^-f 53£S 

[0.0 18] A8MlMm8ittio4ttftgre<D{&v ^ t $ p. 

MR I, XiUCT, £8?iifJ-8f* 

»LT/«^«ai*«io7aijfrafflflr-w84«io6K:tii- 
*rf a. 

[0019 ] '-IBJJBflr *364»106tt, " *-f*lJ&lcA«Mi 
*3 XTJ'bm.VtM± >f-UO v Pf!!Rtt-j||*^lHl6*»fe«)tH- ■ 

& ©fiat- i 9 S^ft 9 S fcff 5tt > 
S£*fc LTASB©tt»i»!- «&»..- lf«UB*rSrtr, SAT 

- Mt^±J&^102Kfc;i5 o 

[0020] s9WJ&fr'&aaio2tti*ffA*sioi*»bX ; 

ma-fat* tic, »»imiMMiio3*»fe©«-a*^ 
[0021] ,ssia«*^gio3tt«9»ffi*feaaJio2*» 



■'"ft;*ttK'aEfl:s** («*.tf«if«r-f6) fcfc'fcfc, si 
. a-fa. 

[0 0 2 2] SE^»«S*Sl07li, .mSBm^l+SiJ$P104 

■ ;.*^!Wfefe ± WW* >iftt« tr * / V f 4 W& L it h 

<D. S3itW?«'- • • ^5Sfta'J#Sl08~110 x 

1 16* vfe ft & ft 5 f#S WW* a «r«9» Ut* L-C-frj* • 
* w©K-&ffi«»^Si07lcft*.T,' SKBrtStta* 

,vv 

[0 0 2 3j'.«UB#tt, i6****S«107a»e>itS*£ 

i£, ftWJ&lt«f^»i03Sr»j&>Uft;^j:5lwlti*»L/ll'. 
ffc*#«101©«lfr*tf- bT A«MUi!*f£»103lv:*t LT 
Stri&f££A7J-f5. *«JfiJtakf^»l03i:j«^A*»i 
Oltf. *ffcAa»lOlfc-***--i:U a««M»ft«l 
'03fc««t*4*»102«:^L*C»flH-5^U--yt-f 

[0.0 2 4] 8cKH2*:fflV^T»f^A*»101«rRW-f' 
HftEAASlOltt, .H*©*$fc» 

^^202, rt««tife»©{til»'frA*»203Sr*A/T?««' 

: If jfejgo{tfli.»'frfl!f«206'; rttt»3fe»'©ffi*»-frit«2 
07 x ZZtl^tltiitt- 5. It^^iScDffitt/^m^lta 
205. 7r<f/<^-1f3fe«<O&a}t^if#206. .W««ife 

:.; *<oittii»-frflr«2074s;-»^flr#>«dt_uTv^. 

[0 0 2 5] {t«/^JB-fr7^J«20HCtti ^-feyf-204 

ijfiw i 5 lcftSMa«»f^»i03OS#T*S-T=. V 

A^^20l -203 Ji-ttL b (OQm£&/t> fcifrfrf 5 
to u— ^. (r?7>9— ) ) ^irbli 

«fc LT*»f7ci'bOT*fc9 . telCj6JSJtC«AtSt*s*)*btf 

[0 0 2 6 ] »f^A*Sl01f4«*©*B8«i y ^^m* 

. . f^X*©»fr«'(»flsflm) t LTtH^-fS tcOT-fo : 
'.' 5. 7 7-('^L'-if*3J:U ! F*3m^lwSSLTtta^{4^ 

K fc* 5 'r. t # h 5 fc fefiS/^m^ A7J£B20 1 11 O 
jfeil8ic#ica-fe>H-204*A«ttV^; 
[0 0 2 7] 8M)«A*»l6l*»feffl***tfcJlrtfilMl206 
~207ii. .j6iJW}t^i«iaJi02irJ:oTa§)tt«»«rg 



f^Uim 3-000448 



f =L U-j?5fe«) Otta»»ttttlE«r*S*A*»201-2 

03o*iwe©*« t u < li&g-t >■* (n^-fr-f ) ic i o 
.m-*Ji»ft¥*fcftAi-a;i:?*e>*L5. #-?-4fe» 

LT-^ibilSfc©; WS#ffi*Aa«J201~2O3©fi|* 

[0 0 2 8] *fcrJlfeH*LJ5CV»a*, #^A^)^20 
.l~203©*B8«Stt7^f-ast-^SSiWBB«-o.y.^«* 

gp o y * «*i4«»© j: ? icte«*t*^©tt»j« Vu < 

■abli6BJjHt-9-*a)tfc«»arfr4j*»i024S". ' 
5 C ft*5 1 r KBq* Lfc k©l4-#JT-fe 9 < • . 

K©¥it##ft t*©*f y^-aisauwt e>^T^a. 

[0 0 2 9] MMt*£Attl02tt, $>f£A*8l01rt>e> 
A* £ft5$f£tf «.Cl*t UTlS]JMffi*38±SS!106*»e> A 
*S*.5BJWt*<:**t; i&*#*R£©»ikJB{::© 

*»f^A*»ioi*»6«)ifcf^flr«©a u AsistiuttftfMii 

gBl02f±^yt, te«*NfeB»©lfclh»&a.©»f£Aa*r 
'.anw+afc*!;,- »ffA*»101|C^tT!> 
o .y * 1 5 £ fc i C»Jh?M4» & tt tt (SM) JB33 J: 
.Vtt»(il«i)JII!*»e>»±«^»»SrR»^tT9fc«>^ 

[0 0 3 0] 'B3ll£gRft$&{1^103<PttJ$E1E® 1 #<J 
Tfe5. B*©&«JiB«l*flF8l03li» St^^t'al/ . 
-?301, rtftil-r =t^U-*302, fi*0±tf 
S303, ZltfMftSBMR I 304*»bfl|JSK$ixTV^. Elf 
©H&gMRI 304l4*©tt:5W#*«LTt^3. =§-7 . 



*H2) ft £*©8I«^ £3S£f 5" t> ©, 5 v>!47 7 -Y 

fei8SS©#&,6 icttStt • fls¥tt*ft*fi 

, c. S'*aV©. <b L < li^p D n f fe*J*Alc*< <b©ft if 

[0 0 3 i].'#rieiai£*1-J:5£, ItitittAtL 

T-^ $ ivt V > 5 . A8B&|ftitf£ftl03 «r*J* 1- 5 -7 = f 
iU-^O^iJt LTfi, ttf"?=fcT aV-^301 ©J; p. 

tiioijc, *f^A*»ion?*>5^H«y > 

• "7 =• f a U— ? 301 „ fo&M-? =- f a U- * 302 ttgUtA 
Altl0ia>e>fM#Mtt£j^l02fcftA LTfi*.fehfc« 
IP»««raBHfc*fcJ:9«:BB»OA*t>U<Ht{t*** 

* [0032] tr* u— > u-^) iojfe«K: 

- >-«rflra' («nE^a»ii3T«s*vTv^5i»*) *3i^' 
wt»fN»io3«i&Mfp»*&awi92^jsse)fL, 

• J^ftW*5 itK£»o**ft ifoflMSft* fe t»*AA 
§5ioi3=-ci£<b*i; ▼^f «»lc»tt5AKW-«9:SK . 

[0 0 3 3] rixe.©fl»aH:«5*i-5SE'&flf«ai 
^8107^^21 fetuSo )K-&fil®«^8l07©(fTI4 v A. 
. • iS^Sigi t v>ofcfli««:*^ ^T^IftU i' 

ft-^»w-e«ai-5 i 5 ft*aa*«ff fcns. ft*5ft« 

[0 0 3 4] ^HttttK^^WT (^^7-fti'S)tt 



530313$ <o ±(f ■ ftmgfiw-w-cfca. mm.mz& 

fyf-ftiffcttja+a. rjilcJ: 9 7 * 

HWc J: 5ft 9 ±lf • «»»«©#**r*KWlwB&±r ' 

loo 3.5] <iic[i4£ffl^TsmRmT$j&io4=Hfci^ 

tt ©tt©«* WHS*405*» * 9 , ttr8ftfr'H8(402 
- (lM^Xft8HfeHS4d6. X»CT»11407 V DSA, > 

[0 0 3 6] ±*?"!)f>fffc5MR I^B403lCliS 
&3!MR I £fflV^5. MR I lCio_-Cf&aSt*»8S<0tt 
.S»ffi&i3rfWfca*:&e>ix5. * fcMR I 147 ls*f*# 

flsi"4wt#T#5^ MR I lcJ:5»«liflfW«l7-e4 
Xflf^^fctTbixS.-'^At'LTEP I (echo planerira 
aging) -^F S E (fast spin echo) £iliR-t"5 w t T*i^jl 

-C*^i : K3i = -4O4^0fffit5. .iilb 
. *)ttffi*.««»*»107fci5e>*tS. SfcWttlPttiL'f 

.ifiK^HrtUXHtte. x»CT407; DSA^.ificisa 

ttSrfTo-cssc. rtk&o«insttt>8i-&iff«ifi»«io 
»t 5«-w-ajs« t a# t ©ra©*f$© o *> s nm<n> t © 
[0037] ft(cBs«rffiir^Tnxnflr^i±Aio60[>n)n 

■' UJ-f 5(^fy 7*501),, ZtikW\&f\^ft®}<Dli/->rl'X 
1=(Cfl1lfE©X^CTtL<l±MR UCJ:5ifSita*S:ff^ 

. 02) 6 'zfrb&&im-o#nmz.m*xit'&+z. t> 

HfKelectrocardiography. |JlTECG)OPRSt<D 
. it*>±;6* 9 i'WifrKapex cardiogram, £(TACG)© 

tea* e> . •bmm^b'b / mw3tx'<Dmnmi^imm 

tSri^ft?). *fc^©Bf©tti!]©7C#£l4±fS© ' 
M»«»*»6*e»ii5(^yy^503). Cft^feSgg 



[0 0 3 8 ] Sf>|Ctt«jO«3tJ!a*i. ECG&it/A 
C G ©Bt&aifiM* Sr 7 - !J iJUtt t> L < 14 g £04§&ii 
fifl(ARMA) A'.Srffi V^fc» 9 if LBft* t'\z 4 9 
(7X2/7*504). ^©tt^ig^PJ^^CDlBmi 

©*/hfrJt»1- 5 ) f+SiJ £ ffi]*€*¥S 9 381" (7 x y 7* 
'. 505). d 5 LT*#»fc#*iJlfctt»«>HJ« 

R#©#Jifit fc § (7 X 7 7*506) 

[0039] m*tt±&n*mLt:immk u mmt 

rattlcjSft|ft9 , SL^SSrffv^'EtO-tix^ivOtt*3! 
fttiFIE LT < . J: 9 ttKiojiW • 7C « $ • ten 

ts. L*»L<c*ferixe>fi^ianiTfc9. s&*-r"$ 

TifeOft-i-O^klt^aaSti-fc^-f 5 V7*t 
HIcec G&jg© pr's ©4*>±a* ooHi'J ££ 

SHfc^ S ^i***B©A.CG»»©4J[*#*>5-*€ 

. [0 04 0] T-as*t*j».#>f sy^Sc^fliKifca 
;7/*st. rajBflrflr'tt^ m»figi'^-r«tpt, ^ 

l>±JB ICS^ LfcBt^THigh (fe 5 ~3£ U"<^) |c ^ 5 
■J: 5 6'^ HK'cil. .«iji«^»©*g-,' tt- 

»3t8©**tt, 0. S®<D*-?-XhZ>: Z<D\t?r<D 
4%JmSI 9 /4*>T** 9 T««P»'fr&«9l , l02©aS|Ja. : 
: «»ffSl03 , C^5SiJ»}i^©S9 , fl-U 

m '/»« (»±'^ebh») *ai«ifi-A*«ioio»' ■ 

'■'f*^U±/»r*iS|««iS*L5 D 

[0 0 4 1 ] Sfcf&^ftWffilSioTttBfiR'CiS'li 

l4^ta©-fe^^S¥fc:i^!»rH-a'J-fe^^ll6Sr#*DL^©ffi 

»«s»103©^«W|lft/»lW (H±^IHigilK)) 

5. l-^boH-^f^-LowO^CttKSDlcit^A^ 
gioioawaj^ns/^ (Sb^^^«t pl-@^) ' 

p i 1 1> t.sg5»at!ft^sio3-p©«-««t 



»*t5. High©Htt, »f^A*»101*»f>A*Slx5 # 
aOjfg©±Pl£ig;t^4 0 1« 

[0 0 4 2] Kx<r>^&immmz.\iwi<oz?\z.& 

:5. Lowa»feHigh^©»»©RfciM£A^&101©«.. 
1*195© d ^ tf&it t ', 4©* * -Ct4£IB 

#^<0#r fc * AS&lCg < ft I? % <£ffli#|i 3 &?*H L 
#V>4 itmttt&ftXJl* LA'fcftV t:tP y * 
#Bfc©E«l4fiyj**# < LT43*, ^*v£&*lcA>o 

' S101 ©««»# Pr^^5. * ©2 4 T'l4{£ffl 
©*rfc*#'*»::l;< * 9 , 'ttA#l*g#0ftH U.tv> 
mtm&mitAtibLXib LA»fc1\ **,|c4o 

■c y^©.iS«I(»:EI©ftft«F*Sf4»0igU^8{tJ: 9^- 

§|J U PRSK4 9 &*o) fc*»otf 

#< LT^< 4 5^4i--55^^^i-5tWi-r 

9", *£ i $tt»H*&^F*-CJw«ffl#«sii5¥--|CJ4»*> 

fflfr btt'S 5i5CLTt)±v\ *ft.RA<6aSfl:»4^^ 
tt»©St*»±# 9 ©Nf ,fe*T-tc5ftK(cS^-t--5 J; ? iz+ 

[0 0 4 3] ±?B©tmJW4R^*iSfP©^-C.fclim-e 

[0 04 4] A«Wltlftf1MSl03t4»JhffilCijci|fttAA 
flic = f a. u- 9 asttft-T 5 *t^.SSi5iiS^ 1 8f$ L 

&^4 5 fc, «i»»*&j«*ft* s e>©X*te»-3# a». 

fc-tixfcjtl-a-vstfa. u—*©»# B8ic*j\ 
^T, Hitl80ii4»*^a?i»ofc^f©^=-fcra u- 

* ©£S£, ^t»802f4«*^i*iS«-V *fcB* 5)7 = fa U 

Ss©3j®, ^804l4i5f 5 fV^S#©*t^Sr-g-tfJ»H© 
mm, {£fi805f4f&^»^.^jg^^ofcB#©fi:S, {4 
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